Background: Defaulting from Directly Observed Treatment Short Course (DOTS) is a big challenge to the effective control of TB. There are no published data on defaulting from DOTS in Benin City which necessitated this study to determine the rate of defaulting and identify factors that significantly contribute to defaulting in Benin City, Nigeria. Methods: This was a case control study from August to December 2011 of 1253 TB patients placed on DOTS in Benin City. The two DOTS centres used for the study were situated in University of Benin Teaching Hospital (UBTH) and Egor local government secretariat, both in Egor local government area (LGA) in Benin City. Out of 1253 patients registered on DOTS in the two study centres, 722 patients comprising of 172 defaulters and 550 non-defaulters were selected for the study using the inclusion and exclusion criteria. Logistic regression analysis was performed to determine association between independent variables and defaulting. Results: The default rate was 23.8%. Defaulting was significantly associated with: male sex (OR 3.05; 95%CI 1.60 -5.80), being married (OR 3.06; 95%CI 1.34 -6.99), a history of travel (OR 6.87; 95%CI 3.19 -14.80) and concomitant drug use with TB drugs (OR 1.95; 95%CI 1.02 -3.73). Conclusion: The default rate from DOTS in Benin City and the factors significantly associated with defaulting have given us some information initially unavailable about defaulting from DOTS in Benin City. TB control programmes taking these factors into consideration need to be done to promote compliance to treatment.
Introduction
Tuberculosis (TB) is a major public health problem globally. The prevalence, patterns of presentation and the mortality vary from one country to another and from one region of a country to another. These variations depend on prevailing social factors such as socio-economic status of the people [1] , HIV/AIDS, malnutrition [2] [3], crowded living conditions, level of development of health infrastructures, quality of available control programmes and the degree of drug resistance to anti-tuberculosis drugs [4] . In 2012, there were an estimated number of 8.6 million incident cases of TB and 1.3 million died from the disease (940,000 deaths among people who were HIV negative and 320,000 among people who were HIV positive) [5] . Among these deaths, there were an estimated number of 170,000 from MDR-TB, a relatively high number compared with 450,000 incident cases of MDR-TB [5] . Nigeria ranks 4th among the 22 high burden countries of TB with an estimated number of 320,000 cases recorded every year resulting in more than 30,000 deaths annually [5] .
In the Nigerian health system, services are provided at three levels namely: primary, secondary and tertiary. The local government areas (LGAs) provide the primary level of care; state governments provide the secondary level of care and provision of technical guidance to the LGAs, and the federal government is responsible for the tertiary level of care as well as policy formulation and technical guidance to the states. The private sector and non-governmental organizations, also provide considerable services at all the levels of health care; accounting for about 50% of health care delivery in the country [6] . From the onset of the National TB Control Programme (NTP), private (not-for-profit) mission health facilities and public (tertiary, secondary and some primary) health institutions have been involved in the TB control programme of the country [6] . Recently, few for-profit private health facilities have been incorporated into the programme through the public-private mix model [6] . Within the public sector, TB consultations, diagnostic, drugs and hospitalization services are provided free of charge. At the private facilities, TB diagnostic and treatment services are provided free-of-charge. However, all patients irrespective of their health problem visiting the facility pay administrative fees. Following diagnosis, TB patients admitted at the private hospitals are required to pay additional fees for accommodation and feeding (6) .
Drug treatment for TB involves multiple drug regimens which must be taken for a minimum period of 6 months using the DOTS strategy adopted by World Health Organization (WHO) in 1995. In spite of the availability of potent anti-tuberculosis drugs, defaulting from treatment has been one of the major obstacles to the control of this disease. Interruption of treatment increases the risk of morbidity, mortality, spread of the disease and the cost to the control programmes [5] .
In Nigeria, the prevalence of default has been shown to be 11% [7] , this is high compared with WHO recommendation which states that the rate should be less than 10% [5] [7] . Similarly, the emergence of multi-drug resistant tuberculosis (MDR-TB) has been linked to defaulting [5] . MDR-TB is an important cause of morbidity and mortality posing a greater challenge to effective control of this disease. Its management and treatment is very difficult and expensive thus overstretching the already strained resources for TB control in most developing countries [5] [7] . To the best of our knowledge, there are no published data on defaulting from DOTS in Benin City, thus, we embarked on this study to determine the default rate and identify associated factors with a view to making recommendations to improve DOTS programme in Benin City and Nigeria in general.
Materials and Methods

Study Area and Population
The study area is Benin City, the capital of Edo State in Southern Nigeria. It has a population of 1,147,188 people [8] . It is approximately 25 miles north of the Benin River and 200 miles by road east of Lagos, the commercial capital of Nigeria. It comprises mainly the Edo speaking ethnic groups of Bini, Ishan, Etsako, Owan and Akoko-Edo. Two DOTS centres in University of Benin Teaching Hospital (UBTH) and Egor Local Government secretariat were selected for the study. The two DOTS centres were situated in University of Benin Teaching Hospital (UBTH) and Egor local government secretariat both in Egor LGA in Benin City. DOTS programme started in UBTH August 2006 in the General Outpatient Clinic with 2 doctors and 7 nurses. Egor LGA has 9 DOTS centres, one each in UBTH and Egor secretariat and 7 in private clinics all situated within the 10 wards of the LGA. Most patients within the local government come to UBTH and Egor Local Government secretariat because TB drugs are given free except in the private clinics where patients are required to pay money. Secondly, there are easy access roads to these 2 DOTS centres. Thirdly, most patients who are suspected to have TB within the local government area are referred to these centres.
Treatment of TB in Benin City follows the guidelines from the National TB and Leprosy Control Programme of Nigeria. Patients suspected of having TB are required to do AFB test. Three sputum specimens are collected. TB is diagnosed based on the presence of at least 2 positive smear results, if the 3 samples are negative, radiological examination is done using chest X-ray in addition to clinical findings to ascertain the presence of TB. If TB is confirmed, patient is registered in the DOTS clinic where they are given drugs for 8 months according to WHO guidelines. First 2 months (intensive phase), patients take their medication on a daily basis in the DOTS centre in the presence of a designated health worker after which they collect their medication once monthly for 6 months (continuation phase). The recommended drug regimen for the intensive phase is isoniazid, rifampicin, ethambutol and pyrazinamide. In the continuation phase ethambutol and isoniazid are given. For retreatment cases, streptomycin is given for 3 months in the intensive phase in addition to isoniazid, pyrazinamide and rifampicin. During the course of the treatment, patients are required to produce 2 sputum samples for AFB test at the end of 2nd, 5th and 7th month to ascertain sputum conversion. If at the end of the 5th month sputum smear result is still positive, treatment is discontinued, patient is placed on category 2 regimens. Each DOTS centre has a focal person (supervisor) who oversees the programmatic activities of TB in the centre. The responsibilities among others involve the supervision of TB control activities, keeping up-to-date of accurate records and providing monthly reports to the state TB control officer. Patients are usually reminded on phone prior to commencement of continuation phase to collect their drugs and also in the event of missing any appointment.
This was a case control study of all TB patients placed on DOTS from August 2006 to December 2010. 1,253 patients were registered between these periods. TB register and treatment cards of patients were reviewed. Patients who defaulted formed the cases, while those who completed treatment made up the control group. Patients' socio-demographic characteristics, year of diagnosis and treatment outcome were collected from hospital records.
We used a set of inclusion and exclusion criteria based on WHO standard definitions of TB treatment outcomes in screening participants for the study.
The inclusion criteria used were: (1) TB patients who live within Benin City. (2) and non-defaulters (n = 550) were finally selected for the study (Figure 1) . One hundred and sixty three non-defaulters and ninety nine defaulters were recruited consecutively for interview from the study population of 722 patients. Contact tracing was facilitated by means of mobile phones and contact addresses. House to house interview was conducted using a semi-structured questionnaire. Information pertaining to patients' socio-demographic characteristics; TB treatment details; patients' related factors; and service provider factors were collected. They all formed the basis for the independent variables used in explaining the outcome variable (defaulter and non-defaulter). The questionnaire was pretested in one of the study centres. 10 patients were randomly selected (7 who completed treatment and 3 defaulters) as part of practical exercise to determine the quality of the questionnaire.
Data Management and Analysis
The data collected using questionnaire were double-checked to ensure consistency of information. Data were analysed using SPSS version 18 (SPSS Inc., Chicago, IL, USA). Frequency and distribution checks were used to access the range of values and identify missing data.
Univariate and multivariate logistic regression analyses were used to determine the association between independent variables and outcome variables with the odds ratio (OR) and 95% confidence interval (CI) indicative of the strength of association. Variables were selected for the multivariate logistic regression analysis based on a P value ≤ 0.25 from the univariate analysis bearing in mind each of the reference category. A two-sided P value ≤ 0.05 was considered statistically significant. All candidate variables were included at once in the multivariate regression analysis to control for confounding effects. We did multiple univariate analyses using different reference categories from each independent variable to determine which output performs well in explaining the associations between the independent variables and defaulting. Fisher exact test was done if any cell had expected 
Results
Of the 722 TB patients that made up the study population, 172 (23. The reasons for defaulting were a feeling of getting better (35.4%), long distance to health facility (25.3%), lack of money (10.1%), medication side effects (5.1%), condition worsened i.e. did not improve with the use of TB drugs (4%), a feeling that hospital treatment will not cure the disease (2.0%) and maternal leave (1.0%). Patients relocating to other areas for greener pastures and business trips, family reunion in another city, funeral ceremony outside Benin City, seeking help from a spiritualist and herbalist were other reasons given by (28.8%) of patients. The factors independently associated with defaulting in the multivariate logistic regression analysis were male sex, high status occupation, being married, history of travel, use of TB drugs with other medications and occasional counseling by care provider ( 
Discussion
This current study documented a default rate of 23.8% among patients receiving directly observed treatment for TB in Benin City. WHO recommends that the default prevalence should be less than 10% [5] [7] . WHO places high emphasis on achieving high compliance levels than finding new cases. Our finding is higher compared to studies in Spain [9] and Netherland [10] which documented a default rate of 1.8% and 10% respectively. In comparison with other Nigerian studies, it is relatively lower; 44.2% in Ilorin [11] , 27% in Ife [12] and 24% in central part of Edo State [13] . One possible reason for lower default rate in the current study could be due to the use of mobile phones for reminding patients to collect drugs for the continuation phase (personal observation). The use of mobile phones in contact tracing is a novel approach that needs to be promoted. This can be done through the creation of communication network between patients, family members, local community and the health facility. With this, patients can be easily followed up and recalled back to treatment in any event of stopping treatment as evidenced from India [14] and Thailand [15] . It was noted also that patients were required to indicate their next of kin contact details in treatment cards at the point of registration to serve as an alternative means of tracing them. Another possible explanation for this could be linked to the implementation put in place at the initial stage of DOTS programme which started in 2006 in one of the study centres (UBTH). It is also possible that patients were not appropriately referred to centres closer to their places of residence. With the improvement in patient selection and deployment of permanent staff to the DOTS clinic, there was a reduction in default rate in 2010.
However in contrast to our study, a Nigerian study [16] found that there was a decline over the years from 1997 to 2001 in default prevalence. They attributed this to the better programme management in selecting patients; eligibility of patients for treatment was based on proximity to the TB centre. Referrals were made to other centres for patients who live outside the locality. We observed that majority of the defaulters 59.6% defaulted in the continuation phase of treatment. This is similar to studies in Nigeria [16] , Ethiopia [17] and Singapore [18] . This may be attributed to the long duration of treatment and the feeling of wellbeing by patients in the course of treatment. However, some studies in Kenya [19] , Hong Kong [20] and Brazil [21] have documented higher default rate in the intensive phase of treatment. Patients usually feel better shortly after initiation of treatment in the intensive phase because drugs used during this phase rapidly reduce the number of tubercle bacilli load. Thus, inadequately counseled patients may mistake the improvement in their health as cure. This study documented a feeling of improvement in health as a major reason for defaulting. Patients should be regularly counseled on the need to complete treatment irrespective of disappearance of TB symptoms. Lack of money and long distance to health facility were reported also as other major reasons for defaulting. Daily clinic attendance can put some financial strain on patients in terms of lost income from work and transportation cost to and from health facilities. TB drugs are administered to patients free in DOTS centres, but at certain times as observed during this study, drugs were unavailable due to interruption in supply, patients were made to purchase drugs from pharmacy outlets. This might be challenging financially for some patients since most TB patients are from the lower economic status in the society as shown from previous studies [22] they are contended with both economic and health issues thus, there is a high probability of defaulting from treatment. Measures should be put in place to ensure a continuous uninterrupted supply of anti-TB drugs in health facilities. This is very important for the success of TB control programmes. From the multivariate analysis, there was a significant association between male sex and defaulting. Male patients had three times the risk of defaulting from TB treatment compared to their female counterparts. This is consistent with reports from studies in Nigeria [23] , Kenya [21] , Malaysia [24] and Madagascar [25] . The Nigerian study [23] reported that male sex was a good predictor of poor treatment outcome. The reason for these could be attributed to the fact that in most societies, men are the bread winners in the family, they tend to leave home early for work in order to provide for their families and thus find it difficult to comply with daily clinic attendance especially during the intensive phase of treatment [18] . There is need for treatment programme to be made more flexible to accommodate such group of patients. The use of home visitor or DOT supporter to supervise the administration of TB drugs is a good alternative. A Chinese study [26] found that the use of local health workers in delivery drugs to patients at home was a good alternative in enhancing compliance.
Patients who were married had a higher risk of defaulting compared to those who were single. A possible explanation could be family responsibility and associated lack of money and time which may have reduced their attention to health care. Our finding is contrary to studies in Kenya and China where patients who were singles had higher risk of defaulting compared to patients who were married [19] [26] . However, our finding is similar to a study in India which indicated a statistically significant association between patients who were married and defaulting [27] .
Taking business as the reference occupation, the odds of defaulting was lower with a high status occupation (civil servants/professional) compared to other occupations. This is similar to studies in Nepal [29] and Ethiopia [30] which indicated that patients who were unemployed and in low status occupation had higher risk of defaulting compared to those in high status occupation. It is expected that patients in a high status occupation have the required resources to cater for associated TB cost, by virtue of this there is a high probability that treatment will be completed.
We found that the concomitant use of TB drugs with other medications increased the risk of defaulting. A possible reason for this could be due to unwanted side effects associated with multiple administrations of drugs. A Russian study showed that the concurrent use of HIV medications with TB drugs increases the side effects associated with TB chemotherapy [30] . Combining antiretroviral and TB drugs means taking many tablets daily, this can be difficult and challenging to some patients.
Patients who had a history of travel during the course of treatment defaulted more compared to those who did not (P < 0.001). Patients travelled mainly for economic reasons like search for good jobs and business trips. It is challenging for patients to combine daily clinic attendance with other economic issues. A study [31] on the predictors of defaulting found a significant association between a history of travel and defaulting. Similarly, a study in Kenya [19] indicated that from the 120 patients who did not complete treatment, 15 (12.5%) attributed their defaulting to travelling away from treatment localities thus missing scheduled appointment or running short of drugs.
We found that patients who received occasional counseling about TB from service providers had a lower risk of defaulting compared to those who were counseled on each visit to the clinic, indicating that counseling has a negative implication on DOTS implementation in Nigeria. This observation is contrary to our expectations that more counseling would result in less defaulting. The significant association with defaulting is similar to a study [31] reporting a significant association between frequency of counseling and defaulting. That fewer numbers of patients defaulted after receiving occasional counseling compared to patients who received counseling on each visit might be due to differences in understanding and comprehending the information being given by health care workers.
Conclusion
The current study has provided some important information on which to improve future DOTS programme in Benin City and Nigeria in general. This study has documented that male patients, being married, a history of travel and the concomitant drug use with TB drugs significantly increased the risk of defaulting. We also found that among patients who defaulted, the feeling of getting better, long distance to health facility and lack of money were the main reasons for stopping treatment. Measures like the use of health visitor or DOTS supporter for patient follow up, continual service training for DOTS providers to improve and upgrade their competencies in health education and communication skills and also provision of incentives to reduce economic burden associated with TB treatment need to be considered. The use of mobile phone in DOTS implementation in Nigeria and elsewhere warrants further investigation.
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